Dividing wall column (DWC) offers higher degree of freedom in comparison with the conventional column.
Introduction
Dividing wall column (DWC) is an intensified design of Petlyuk column which provide a good alternative to conventional distillation column due to possible saving in both energy and capital cost around 30% [1] . A DWC possesses a vertical partition that splits the column shell into a pre-fractionator and main column section as shown in Figure 1 . Such configuration, compensates the impurity of the side product from being mixed with the distillate and bottom products. For ternary mixtures, applying DWC able to cut down a column thus reduce the number of condenser and reboiler with reliable product quality achievement. 
Modelling Methodology
This section describes details of the proposed method. For better understanding, this section starts with definition of equations systems and variables involved in modelling of DWC.
Equation system and variables of DWC
Equation system is combination of fundamental principle of the underlying process or unit operation under considerations by reformulating the MESH (material, equilibrium, summation, and heat) equations.
The DWC models in this work were based on the conventional equilibrium-based models of the distillation column. In this work we are focusing on the product composition and composition along the DWC. Energy balance will be our future work. The following assumptions had been taken into account for the model development: For the condenser, the material balance is
Whereas the summation equation:
For the reboiler,
Material balance:
Equilibrium relationship:
At the intersection of rectifying section with pre-fractionator and main column the vapor mixing is represented by, 
Whereas liquid splitting is represented by,
On the other hand, at the intersection of pre-fractionator and main with stripping sections vapor splitting is represented by,
And liquid mixing is represented by,
The connection between rectifying and condenser unit are given by, Next, α indicates a liquid splitting factor and β is for vapour split factor.
Unit Block and Ports
The challenge in modelling of DWC is to accommodate the internal flows between the partition walls. In this work, we treated rectifying section, represented by equation (12) and equation (13) whereas P4 denotes the liquid split to the main section represented by equation (14) and equation (15). 
Unit Block Connectivity Using Stream
When all the unit blocks and its associated ports 
Model Development
The 
Variable Specification and Classification
One of the important feature of EO modelling are the variables specification required as input data and generated as output predictions. Each variable in the 
DWC Model Structural Analysis
To guarantee that the equation systems of DWC model are well formulated, the degree of freedom (DOF)
analysis is carried out to determine if the equation systems are well, under, or over determined. Figure 5 shows 
Model Validation
The completed DWC model simulation in MOSAIC in Figure 7 . The liquid split was set up to be 0.5 and so does with vapor split as cross sectional areas of pre-fractionator and main column are the same. Table 2 indicates the operating parameter used in the experimental work.
Parameter Specification
Feed flowrate (kg/h) 5.77 Reboiler duty (kW/h) 5.1 Table 2 . Operating parameter of alcohol ternary mixture for data set 2 
Initialization Value

Model Solver
The complete process model of DWC involved large sets of nonlinear algebraic equation (NLE) and was numerically solved using differential-algebraic solver 
Value Comparison
The relative error between EO simulation results and literature data was calculated as follows:
In this study, the relative error which is less than 10% is considered reasonable due to small value of the experimental data from Nguyen et al. (2016) . Moreover, the process characteristic of DWC, such as pressure, energy, and heat transfer were not considered in the modeling work. The verification results are shown in The other two configurations; L-S-V and L-S-B, on the other hand were selected due to small interaction between the loops. Based on Table 6 and Table 8, With regards to manipulated and controlled variable pairings, the RGA analysis shows that no cross pairing should be implemented on the L-S-V and L-S-B configurations. As a result, the reflux flowrate will control the distillate product ( ), side flowrate will be controlling the side product ( ), and bottom vapor boilup would control the bottom product ( ).
Relative Gain Array (RGA)
To
Conclusion
In this paper, a systematic approach of modelling The analysis also shows that reflux flowrate, side flowrate and vapor boilup are best to control distillate product, side product and bottom product respectively.
